
CHP
For Buildings

Integrated Energy Systems at the University 
of Maryland

April, 2002
Aris Marantan, Matthew Cowie, Lucia Liao

Reinhard Radermacher



2
CHP

For Buildings

CEEE Organization

R. Radermacher
Director

R. Radermacher
Director

Advisory BoardAdvisory Board CEEEBase
Administration
CEEEBase

Administration

Advanced Heat ExchangersAdvanced Heat Exchangers System Optimization, 
HX, Compr/Exp. Design
System Optimization, 

HX, Compr/Exp. Design

Refrigerant AlternativesRefrigerant Alternatives CHP, Sorption SystemsCHP, Sorption Systems

CEETHERM UMd & GIT
Least Energy Data Centeres

CEETHERM UMd & GIT
Least Energy Data Centeres



3
CHP

For Buildings

Objective

• Investigate Integration Issues of CHP Components 
into Systems

• Demonstrate Performance Potential
• Address Research Needs as they are Presented by 

Consortium Sponsors (not DOE funded, but grew out 
of this project)
– Modeling and Optimization
– Diagnosticians
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Integration Test Center Building

• TYPICAL, MEDIUM SIZE 
OFFICE BUILDING, 51,000 FT2, 

• 4 FLOORS, 2 ZONESON FOR
• 90-TON ROOF TOP UNIT FOR 

EACH ZONE
• COOLING ALL YEAR 
• ECONOMIZER CYCLE
• VAV WITH ELECTRIC REHEAT
• LOW LEVEL CONTROLS
• GAS RARELY USED
• ELECTRIC ~300 kW PEAK
• 10 YEARS OLD, 200 

OCCUPANTS
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•Engine jacket water & exhaust used to regenerate desiccant 

45 kW       
(150,000*) 
@ 1000 F

Liquid Desiccant 
System45 kW 

(150,000*) 
@ 190 F

140 kW (40 tons) of Cooling

175 kW
(600,000*) Air to   

Zone 1

2 Engine Driven 
Air Conditioners

Existing Roof Top 
Unit (RTU1)

Natural 
Gas

* Btu/hr

3000 CFM 
of Dry Air

CHP System 1
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Capacity on air side, issues with air flow rate 
measurements
Power Consumption @ rated capacity, 6.8 kW 
measured, 8.5 kW rated

2 hp, Heat Recovery Pump, 1.5 kW
2 Condenser (outdoor unit) rated 6 kW 
2 Engine section 1 kW

Gas consumption measured 1,050,000 Btu/hr, 10.5 
therms, 1050 CFH, should be less as gas pressure is 
10” wc

Engine Driven Heat Pumps
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Engine Driven Heat Pumps
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CHP System 1 Liquid Desiccant 
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Comparison
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•Turbine efficiency 25.6 %, with chiller 63.5 %, and with desiccant 79.2%
•Single effect absorption chiller with COP of 0.7
•Supplemental cooling provided by existing RTU

67  kW Electric Power

MICRO TURBINE
100 kW 
(340,000*) 
Exhaust Air
@ 500 F

ABSORPTION CHILLER

70 kW (20 tons) 
Chilled Water

Solid Desiccant 
System40 kW 

(140,000*) 
Exhaust Air  
@ 225 F

3000 CFM
of Dry Air

* Btu/hr

262 kW
(895,000*)

Natural 
Gas

Air to   
Zone 1

CHP System 2
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Microturbine Performance
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Microturbine exhaust driven only
20-ton nominal capacity
Single effect, COP = 0.7
VFD fan drives exhaust through generator 
Microturbine power drives chiller & auxiliaries about 10 kW

Chilled water pump
Condenser water pump
Cooling tower
Exhaust fan
Solution and refrigerant pumps

Broad Absorption Chiller
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Absorption Chiller Data
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Solid Desiccant Performance
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Comparison
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Primary Energy Savings

• Compared to existing equipment:  17%
• Compared to new equipment: 5-10%
• Goal for 2002 Cooling Season: as close to 30% as 

possible!
• Largest Challenge: Parasitic Power
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System 2 Controls Demonstration

www.enme.umd.edu/ceee/bchp
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Accomplishments
Two Systems Installed and in Operation
Education and Information Dissemination

Tours, Conferences
Workshops, 1 Graduate, 1 Undergrad. Course

Improved Indoor Air Quality: Reduced Humidity, Other 
Aspects under Investigation 
Lowered Electric Power Consumption
Primary Energy Savings
Current/Future Work

Minimize parasitic loads
Controls Integration
Complete System Performance Analysis
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ORNL – Sensors (CO2 and Humidity)

PNNL – Whole Building Diagnostician

NREL – Liquid Desiccant Components

Energy Storage (DOE, Energetics, NRECA, Sandia –
Distributed Energy Technology Simulator)

Southern Research Institute, EPA, Honeywell –
Independent Verification of Micro-Turbine Performance and 
Emissions 

ORNL – Integrated System Performance Evaluation

Professional Collaboration
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Thanks !


